Overexpression of cloned genes using recombinant Escherichia coli regulated by a T7 promoter: I. Batch cultures and kinetic modeling.
A novel Eschericha coli expression system directed by bacteriophage T7 RNA Polymerase utilized for overexpression of the cloned gene. The recombinant cell contains the plasmid with a bacteriophage promoter, the T7 promoter, to regulate the expression of the target gene. This promoter is recognized only by T7 RNA polymerase, whose gene has been fused into the host chromosome and is under control of the lacUV5 promoter. Therefore, the target gene on the plasmid can be expressed only in the presence of T7 RNA polymerase, which is induced by isopropyl-beta-D-thiogalactopyranoside (IPTG). The batch cultures were performed to investigate the effect of induction on kinetics of cell growth and foreign protein formation and to determine the optimal induction strategy. It was observed that the specific growth rates of the recombinant cells dramatically decrease after induction, and that there is an optimal induction time for maximizing the accumulated intracellular foreign protein. This optimal induction time varies significantly with inducer concentration. To better understand the optimal behavior, a lumped mechanistic model was constructed to analyze the induced cell growth and foreign protein formation rates.